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(54) POWER CONTROLLER FOR ELECTRIC VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the 
inconvenience in the case that there was great power 
consumption in condition that the residual quantity of a 
low-voltage battery is not enough, by supplying backup 
power so that the power supply to an opening/closing 
control means may not fall under the expected value. 
SOLUTION: This has a feature in the point of supplying 
a part (DCOUIT 12) of the output of an auxiliary power 
source 75 functioning as a power supply source of low 
voltage (12V) to an inner circuit, being built in a DC-DC 
converter (DD) 7, to ECU 6 and the relay 3L too of the 
main switch 3 as backup power. The auxiliary power 
source 75 converts high voltage outputted from a high- 
voltage battery 4 into low voltage, with a kind of DD, but 
the load is limited to the inside of DD 7a of a control 
block 74, etc., and the auxiliary machine and the low- 
voltage battery 5 are not a load. Accordingly, the 
auxiliary power source 75 can stabilize low voltage even 
if the load of DD 7a becomes large. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electrical-potential-difference conversion means and drive motor which were connected with the 
high-tension dc-battery through the main switch, In the power control of the electric car possessing the low-battery 
dc-battery and the auxiliary machinery for cars to which electric power is supplied from an electrical-potential- 
difference conversion means, and the means for which electric power is supplied from either [ at least ] an 
electrical-potential-difference conversion means or a low-battery dc-battery and which carries out closing motion 
control of the main switch Power control of the electric car characterized by providing a means to supply backup 
power to this so that the feed to said closing motion control means may not be less than a predetermined value. 
[Claim 2] Said backup power is the power control of the electric car according to claim 1 characterized by not being 
influenced by the change in the remaining capacity of said low-battery dc-battery, and the load of said electrical- 
potential-difference conversion means. 

[Claim 3] Said electrical-potential-difference conversion means is the power control of the electric car according to 
claim 1 or 2 characterized by providing the auxiliary power section which lowers the pressure of the output voltage 
of a high-tension dc-battery, and outputs auxiliary power, and the pressure-lowering section which electric power is 
supplied from said auxiliary power section, operates, and lowers the pressure of and outputs input voltage, and 
supplying the output of said auxiliary power section to said closing motion control means as backup power. 
[Claim 4] Power control of the electric car according to claim 3 characterized by providing further a means to 
generate an alarm if the output power of said auxiliary power section exceeds a predetermined value. 
[Claim 5] Power control of the electric car according to claim 1 or 2 characterized by providing further an auxiliary 
voltage conversion means to lower the pressure of the output voltage of the high-tension dc-battery inputted through 
said main switch, and to output a low battery, and supplying the output of said auxiliary voltage conversion means 
to a closing motion control means as backup power. 

[Claim 6] Power control of the electric car according to claim 1 or 2 characterized by providing further the auxiliary 
accumulation-of-electricity equipment which parallel connection is carried out to said low-battery dc-battery, and is 
charged by the output power of an electrical-potential-difference conversion means, and supplying selectively the 
output of said auxiliary accumulation-of-electricity equipment to said closing motion control means as backup 
power. 

[Claim 7] Power control of the electric car according to claim 6 characterized by differing from the charge path 
from said electrical-potential-difference conversion means to auxiliary accumulation-of-electricity equipment, and 
the feed path from said auxiliary accumulation-of-electricity equipment to a closing motion control means. 
[Claim 8] It is the power control of the electric car according to claim 1 to 6 which said closing motion control 
means is constituted by the actuator which makes the contact of a main switch open and close, and the control 
section which controls the feed to said actuator, and is characterized by supplying input power to the both sides of 
said actuator and a control section. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Even when this invention related to the power control of an electric car, the remaining 
capacity of a dc-battery is inadequate and big power consumption occurs especially, the device to which electric 
power is supplied from the dc-battery concerned is related with the power control of the electric car which enabled 
it to operate normally. 
[0002] 

[Description of the Prior Art] By the electric car, since the rated voltage (for example, 288V) of a drive motor 
differs from the rated voltage (for example, 12 V) of control equipments, such as the auxiliary machinery for cars or 
ECUs (engine control unit), such as a headlight and an air conditioner, and a motor controller, greatly, it has the 
subdc-battery (henceforth, low-battery dc-battery) which generates the low battery for auxiliary machinery (12V) 
with the Maine dc-battery (henceforth, high-tension dc-battery) which generates the high tension for drive motors 
(288V). Charge to a low-battery dc-battery is performed by lowering the pressure of and impressing the output 
voltage of a high-tension dc-battery with a DC to DC converter. 

[0003] Drawing 5 is the block diagram having shown the configuration of the power circuit of the conventional 
electric car, the high-tension dc-battery 4 is connected with an inverter 1 and DC to DC converter 7 through the 
main switch 3 connected to the output stage, and the low-battery dc-battery 5, the motor controller 8, auxiliary 
machinery 9, ECU6, and relay 3L are connected to the output stage of DC to DC converter 7. 

[0004] Drawing 6 is the block diagram having shown an example of said DC to DC converter 7. The input filter 71, 
A transformer 72 and the inverter 73 connected to the upstream of a transformer 72, The control block 74 which 
controls an inverter 73, and the auxiliary power section 75 which supplies electric power to control block 74, It is 
constituted by the rectification and the smoothing circuit 76 connected to secondary [ of a transformer 72 ], the 
temperature protection network 77, the overvoltage detecting element 78 which detects the overvoltage of an 
output, and the photo coupler 79 which offers an overvoltage signal by non-switch-on to control block 74. Said 
auxiliary power section 75 is a kind of DC to DC converter, is outputted from the high-tension dc-battery 4, and 
changes into the rated voltage (for example, 12V) of control block 74 the high tension (288V) inputted through said 
input filter 71. 

[0005] Again, if a closed state is held to drawing 5 by relay 3L which will be driven by ECU6 concerned if ECU6 is 
started and control by ECU6 becomes impossible by a certain cause to it, return and a main switch 3 will open a 
contact to it, in order to suspend supply of high tension in the latter part. Phase control of the motor 2 is carried out 
by the inverter 1 controlled by the motor controller 8, and it rotates with a proper rotational frequency and torque. 
[0006] In such a configuration, since relay 3L will be energized if ECU6 is started, as for a main switch 3, feed is 
started from closing and the high-tension dc-battery 4 in a contact to an inverter 1 and DC to DC converter 7. DC to 
DC converter 7 changes and outputs the output voltage (DC288V) of the high-tension dc-battery 4 to DC 12V. 
[0007] 

[Problem(s) to be Solved by the Invention] With the above-mentioned configuration, if there is remaining capacity 
of enough of the low-battery dc-battery 5, even if the power consumption in auxiliary machinery 9 becomes large, 
sufficient power can be supplied to ECU6, relay 3L, and the motor controller 8 from the both sides of the low- 
battery dc-battery 5 and DC to DC converter 7. 

[0008] however, a headlight — erasing - forgetting - etc. ~ if the remaining capacity of the low-battery dc-battery 
5 is falling remarkably, sufficient feed from the low-battery dc-battery 5 is not not only expectable, but the most 
will be spent for the output of DC to DC converter 7 on charge of the low-battery dc-battery 5. And DC to DC 
converter 7 has a self-protection feature, and output power will be extracted as an output exceeds rating. For this 
reason, it becomes impossible to supply sufficient power to ECU6 or the motor controller 8, and both actuation may 
become instability. And when actuation of ECU6 or the motor controller 8 becomes instability, the following 
inconvenience may arise. 
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(1) Since an inverter 1 will perform "field-weaking control" to back EMF produced by regenerative braking if the 
motor controller 8 is operating normally when regenerative braking arises by the car under high-speed operation, 
back EMF can be controlled. However, if the motor controller 8 is not operating normally, since the above "field- 
weaking control" is not performed, big back EMF will be outputted as it is. Therefore, pressure-proofing of an 
inverter 1 or DC-DC converter 7 will have to be designed highly enough, and it will be obliged to enlargement and 
weight-izing of equipment. 

(2) If a main switch 3 will be a closed state even if big back EMF arises by the above-mentioned cause, since the 
high-tension dc-battery 4 functions as a regulator, it is necessarily unnecessary in said high proof-pressure design. 
However, since it becomes impossible to hold a main switch 3 to a closed state when feed is insufficient and ECU6 
stops operating normally, the high-tension dc-battery 4 cannot be operated as a regulator. Therefore, pressure- 
proofing of each part must be designed highly enough also in this case. 

(3) If charge of the low-battery dc-battery 5 progresses, again sufficient feed is performed to ECU6, ECU6 starts 
normal actuation and the reclosing of the main switch 3 is carried out, since the potential difference between 
terminals is very large at this time, a high current may flow at the contact of a main switch 3. Therefore, such a big 
margin must be given to a main switch 3 that it is unnecessary for security. 

[0009] Thus, with the above-mentioned conventional technique, lack of the remaining capacity of the low-battery 
dc-battery 5 may produce the problem of it becoming impossible for big back EMF to arise at the time of 
regenerative braking, and to control this with the high-tension dc-battery 4 (regulation). 

[0010] The object of this invention is to offer the power control of the electric car which enabled it to prevent the 
various inconvenience which may be produced when the trouble of the above-mentioned conventional technique is 
solved and big power consumption occurs in the condition with the inadequate remaining capacity of a low-battery 
dc-battery. 
[0011] 

[Means for Solving the Problem] The above-mentioned various inconvenience is (1). That it controls small back 
EMF at the time of regenerative braking as an inverter 1 operates normally even if the remaining capacity of the 
low-battery dc-battery 5 is insufficient, and (2) It will be solved, if it is attained whether they are maintaining a 
main switch 3 at a closed state, and operating the high-tension dc-battery 4 as a regulator and ******** even if the 
remaining capacity of the low-battery dc-battery 5 is insufficient. 

[0012] here — the above (2) the direction of "control which maintains a main switch 3 at a closed state" — the above 
(1) since power consumption can be small held down compared with "control which carries out normal actuation of 
the inverter 1" — this invention — the above (2) Achievement of the above-mentioned object was aimed at by 
technique. And the electrical-potential-difference conversion means and drive motor which were connected with the 
high-tension dc-battery through the main switch in order to attain the object described above in this invention, In 
the power control of the electric car possessing the low-battery dc-battery and the auxiliary machinery for cars to 
which electric power is supplied from an electrical-potential-difference conversion means, and the means for which 
electric power is supplied from either [ at least ] an electrical-potential-difference conversion means or a low- 
battery dc-battery and which carries out closing motion control of the main switch The description is in the point of 
having provided a means to supply backup power to this so that the feed to said closing motion control means may 
not be less than a predetermined value. 

[0013] Since the power consumption in the load to which is insufficient of the remaining capacity of a low-battery 
dc-battery, or electric power is supplied from an electrical-potential-difference conversion means is increasing 
according to the above-mentioned configuration, even if it is under the situation that sufficient feed from each is not 
expectable, sufficient backup power for said closing motion control means is supplied. Therefore, malfunction of a 
main switch with which the main switch which should maintain a closed state will originally be in an open 
condition is prevented. For this reason, unnecessary high pressure-proofing-ization becomes unnecessary, without 
the big potential difference arising to the ends of the main switch concerned, since this can be regulated with the 
high-tension dc-battery 4 and a main switch always maintains a closed state, even if big back EMF by regenerative 
braking arises, in order that the motor controller 8 may not operate normally. 
[0014] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail with reference to a drawing. The 
block diagram having shown the configuration of the power circuit of an electric car whose drawing 1 is the 1st 
example of this invention, and drawing 2 are the block diagrams having shown the configuration of the DC to DC 
converter 7a, and express that the same sign as the above is the same, or an equivalent part. 

[0015] In this example, the description is that it supplied a part of output (DCOUT2) of said auxiliary power section 
75 which is built in DC-DC converter 7a, and is functioning as a source of feed of the low battery (12V) to an 
internal circuitry also to relay 3L of ECU6 and a main switch 3 as backup power. 

[0016] Although the high tension which the auxiliary power section 75 is a kind of DC to DC converter as 
described above, and was outputted from the high-tension dc-battery 4 is changed into a low battery, the load is 
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restricted to the interior of the DC-DC converter 7a concerned of control-block 74 grade, and said auxiliary 
T machinery 9 or low voltage dc-battery 5 do not serve as a load. Therefore, it can be stabilized and the auxiliary 
power section 75 can output a low battery (for example, 12V), even if the load of DC to DC converter 7a will 
become large regardless of the output power of DC to DC converter 7a, if it puts in another way. 
[0017] Therefore, since power always sufficient irrespective of the remaining capacity of the low-battery dc-battery 
5 is supplied to ECU6 and relay 3L which control actuation of a main switch 3 from the auxiliary power section 75 
according to the above-mentioned configuration, even if it is under the situation that the low-battery dc-battery 5 
and feed sufficient just from DC to DC converter7a are not expectable, maintaining the contact of a main switch 3 
at a closed state can be continued. For this reason, since the high-tension dc-battery 4 can be operated as a regulator 
to back EMF produced at the time of regenerative braking, unnecessary high pressure-proofing-ization becomes 
unnecessary. 

[0018] Moreover, although the auxiliary power section 75 of this example will function also as ECU6 and a source 
of feed to relay 3L in addition to the internal electrical power source of DC-DC converter 7a, in ECU6 and relay 
3L, the low-battery dc-battery 5 and DC to DC converter 7a function as a main source of feed, and the auxiliary 
power section 75 functions only as a backup power supply with which the insufficiency is compensated. Therefore, 
since it is not necessary to take into consideration the rush current just behind powering on and big capacity is not 
required of the auxiliary power section 75, the existing auxiliary power 75 built in conventional DC to DC 
converter 7 is utilizable as it is. 

[0019] Furthermore, since the contact will be certainly opened even if it is in the backup condition by the auxiliary 
power section 75 if the open command of normal is sent out from ECU6 to a main switch 3 in this example, 
insurance is secured at the time of a maintenance. 

[0020] In addition, output power will be narrowed down, if the auxiliary power section 75 as well as DC to DC 
converter 7 body has a self-protection feature and the output current exceeds the rated current for it. For this reason, 
if the output power of the auxiliary power section 75 is supervised and output power exceeds the basis of a 
schedule, you may make it generate an alarm. 

[0021] Drawing 3 is the block diagram having shown the configuration of the power circuit of the electric car which 
is the 2nd example of this invention, and expresses that the same sign as the above is the same, or an equivalent 
part. In this example, the auxiliary voltage transducer (DC to DC converter) 61 which changes the output voltage of 
the high-tension dc-battery 4 into a low battery is formed in ECU6, and the description is that it supplied the output 
to relay 3L of CPU62 in ECU6, and a main switch 3. 

[0022] Regardless of the output power of DC to DC converter 7, this example can also be stabilized and the 
auxiliary voltage transducer 61 can output a low battery (for example, 12V) for it. Therefore, since power always 
sufficient irrespective of the remaining capacity of the low-battery dc-battery 5 is supplied to ECU6 and relay 3L 
which control actuation of a main switch 3 from the auxiliary voltage transducer 61 according to the above- 
mentioned configuration, even if it is under the situation that feed sufficient just from the low-battery dc-battery 5 
and DC to DC converter 7 is not expectable, maintaining the contact of a main switch 3 at a closed state can be 
continued. Therefore, since the high-tension dc-battery 4 can always be operated as a regulator to back EMF 
produced at the time of regenerative braking, unnecessary high pressure-proofing-ization becomes unnecessary. 
[0023] Moreover, since the auxiliary voltage transducer 61 does not need to function only as a backup power supply 
of ECU6 and relay 3L and it is not necessary to take into consideration the rush current just behind powering on 
also by this example, big capacity is not required. Therefore, enlargement and a cost rise of equipment can be 
suppressed to the minimum. 

[0024] Furthermore, since the contact is certainly opened even if this example will also be in the backup condition 
by the auxiliary voltage transducer 61, if the open command of normal is sent out from ECU6 to a main switch 3, 
insurance is secured at the time of a maintenance. 

[0025] Drawing 4 is the block diagram having shown the configuration of the power circuit of the electric car which 
is the 3rd example of this invention, and expresses that the same sign as the above is the same, or an equivalent part. 
In this example, the auxiliary accumulation-of-electricity equipments 10, such as a super capacitor with large 
storage capacitance or a rechargeable battery, are connected to the output of DC to DC converter 7. And they are 
diode Dl - D5 so that the output may be supplied only to ECU6 and exiting coil 3L, although the charging current 
to auxiliary accumulation-of-electricity equipment 10 is supplied from DC to DC converter 7. It prepared and the 
feed path from auxiliary accumulation-of-electricity equipment 10 to ECU6 and relay 3L is separately established 
apart from the charge path from DC to DC converter 7 to auxiliary accumulation-of-electricity equipment 10. 
[0026] According to this example, since feed to ECU6 and relay 3L is performed from auxiliary accumulation-of- 
electricity equipment 10, even if it is under the situation that feed sufficient just from the low-battery dc-battery 5 
and DC to DC converter 7 is not expectable, keeping the contact of a main switch 3 unrelated to the power 
consumption in auxiliary machinery 9 to a closed state can be continued. Therefore, since the high-tension dc- 
battery 4 can always be operated as a regulator to back EMF produced at the time of regenerative braking, 
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unnecessary high pressure-proofing-ization becomes unnecessary. 

[0027] Moreover, since auxiliary accumulation-of-electricity equipment 10 does not need to function only as a 
backup power supply of ECU6 and relay 3L and it is not necessary to take into consideration the rush current just 
behind powering on also by this example, a big capacity is not required. Therefore, enlargement and a cost rise of 
equipment can be suppressed to the minimum. 

[0028] Furthermore, since the contact is certainly opened even if this example will also be in the backup condition 
by auxiliary accumulation-of-electricity equipment 10, if the open command of normal is sent out from ECU6 to a 
main switch 3, insurance is secured at the time of a maintenance. 

[0029] In addition, although each above-mentioned example explained as that by which the output from the 
auxiliary power section 75, the electrical-potential-difference converter 61, or auxiliary accumulation-of-electricity 
equipment 10 is supplied only to ECU6 and exiting coil 3L, you may make it the motor controller 8 supplied at this 
and coincidence. 

[0030] Or when the output voltage of the low-battery dc-battery 5 is monitored continuously and this falls 
remarkably (for example, or less [ 7 ] V extent), the feed to ECU6 is also stopped and you may make it electric 
power supplied by only exiting coil 3L. If it does in this way, since the capacity or capacity of said auxiliary power 
section 75 and electrical-potential-difference converter 61 grade can be stopped low, reduction of cost is attained 
with a miniaturization and lightweight-izing of equipment. 
[0031] 

[Effect of the Invention] According to this invention, the following effectiveness is attained. 

(1) Even if it is under the situation that sufficient feed from a low-battery dc-battery or a DC to DC converter is not 
expectable, sufficient feed for the control section which manages closing motion control of a main switch is 
secured. Therefore, even if big back EMF arises on the motor at the time of regenerative braking, a low-battery dc- 
battery can be operated as a regulator. 

(2) About each backup power supply, since it is not necessary to take into consideration the rush current just behind 
powering on, a big capacity is not required. Therefore, enlargement and a cost rise of equipment can be suppressed 
to the minimum. 

(3) Since the contact will be certainly opened even if it is in the backup condition by the backup power supply if the 
open command of normal is sent out to a main switch, insurance is secured at the time of a maintenance. 
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DESCRIPTION OF DRAWINGS . 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram having shown the configuration of the power circuit of the electric car which is 
the 1 st example of this invention. 

[Drawing 2] it is the block diagram having shown the configuration of DC to DC converter 7a shown in drawing 1 - 
- obtaining — ** 

[Drawing 3] It is the block diagram having shown the configuration of the power circuit of the electric car which is 
the 2nd example of this invention. 

[Drawing 4] It is the block diagram having shown the configuration of the power circuit of the electric car which is 
the 3rd example of this invention. 

[Drawing 5] It is the block diagram having shown the configuration of the power circuit of the conventional electric 
car. 

[Drawing 6] It is the block diagram having shown the configuration of DC to DC converter 7 shown in drawing 5 . 
[Description of Notations] 

1 — an inverter, 2 ~ motor, 3 ~ main switch, and 4 — a high-tension dc-battery, 5 — low-battery dc-battery, 6 — 
ECU, and 7 — a DC to DC converter, 8 — motor controller, 9 — auxiliary machinery, and 71 — an input filter, 72 — 
transformer, 73 ~ inverter, and 74 — control block, 75 — auxiliary power section, 76 — rectification and a smoothing 
circuit, and 77 — a temperature protection network, 78 — overvoltage detecting element, and 79 — photo coupler 

[Translation done.] 
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[Drawing 1 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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